Vascular endothelial cell migration in vitro roles of cyclic nucleotides, calcium ion and cytoskeletal system.
According to the response to injury hypothesis, endothelial migration and repair may play an important role in the initiation and progression of atherosclerosis. In this study, we examined the regulatory mechanisms of endothelial cell migration in vitro, using cultured endothelial cells from fetal bovine aortas. Dibutyryl cyclic AMP, 8-bromo cyclic GMP, and theophylline (each at concentrations of 10(-4) to 10(-3) M) inhibited the migration of endothelial cells. Migration was not significantly affected by the Ca2+ channel blockers diltiazem (10(-6) to 10(-4) M) and nicardipine (10(-6) to 10(-5) M) or by La3+ (10(-4) to 10(-3) M), an inorganic Ca2+-antagonist, TMB-8 (10(-6) to 5 x 10(-5) M), an intracellular Ca2+ blocker, or the calmodulin inhibitors W-7 (10(-6) to 5 x 10(-5) M) and trifluoperazine (10(-7) to 10(-5) M). At the extracellular Ca2+ concentrations of less than 0.2 mEq/l, the migration was inhibited significantly. In addition, migration was markedly suppressed by colchicine (10(-8) to 10(-5) M), an inhibitor of tubulin polymerization, and by cytochalasin B (10(-7) to 10(-5) M), an inhibitor of actin polymerization. These results suggest that cyclic nucleotides, such as cyclic AMP and GMP, may regulate the migration of vascular endothelial cells. Although a low concentration of extracellular Ca2+ is essential to their migration, participation of the intracellular Ca2+-calmodulin system was not evident in this study. It appears that the cytoskeletal system, including microtubules and microfilaments, is involved in the mechanisms of migration.